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GEOLOGIC SOURCES

Numbers correspond to those given on key map
(*) indicates unpublished maps

1. Witkind, I. J., and others, U. 8.
Geol. Survey Mineral Inv. Field
Studies Maps MF-92, 93, 95.

2. O0'Sullivan, R. B., U. 8. Geol. Survey
detailed mapping (*).

3. Strobell, J.D.,Jr., U. 8. Geol. Survey
detailed and photogeology
mapping (*).

4. Strobell, J. D.,Jr., U. 8. Geol. Survey
Qil and Gas Inv. Map OM-160
(supplemented by unpublished
data in the central and southern
part of the area).

5. 0'Sullivan, R. B., and Beaumont,
E. C., U. 8. Geol. Survey 0il and
Gas Inv. Map OM-190.

6. Hayes, P.T., and Zapp, A. D, U.S.
Geol. Survey 0il and Gas Inv.
Map OM-144.

7. Baltz, E. H., Beikman, H. M., and
C’Sullivan, R. B, U. 3 Geol
Survey photogeologv and detailed
geologic mapping (*).

8. Repenning, C. A., U. 8. Geol. Survey

detailed mapping (*).

9. Repenning, C. A, U. 8. Geol. Survey
open-file maps (modified in part
by reconnaissance mapping by
E. B. O'Sullivan).

10. Cooley, M. E., Irwin, J. H., Repenn-
ing, C. A., and Stevens, P. R,
U. 8. Geol. Survey open-file maps
(modified in part by reconnais-
sance mapping by R.B. 0'Sullivan).

11. O'Sullivan, R. B., U. 8. Geol. Survey
reconnaissance mapping (*).
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SCHEMATIC DIAGRAM SHOWING STRATIGRAPHIC RELATIONS OF MESAVERDE

INDEX MAP SHOWING AREA OF SHIPROCK QUADRANGLE GROUP. EQUIVALENT FORMATIONS. AND THE MANCOS SHALE
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Mesaverde group

Qa

Alluvium

Uncorsolidated surficial de-
posits af valley fill: mainly
stream-deposited silf, samd,
and gravel, hut includes surme
wind-Bown sand and silt,
colluvial maferial, and lo-
cally. loaw-Tevel terrace grar-
els. In the Moonwaent
Valley aree alse iuelwdes
wneonsolidated gravel in o
malrir of fine- to wedium-
grained sand

Trachybasalt !
Infrusive and exfru-
sive basaltic rock
composed of divpEide,
biotite-phlogapite,
sanidine, and aoces-
sory minerals lo-
cally, some glass

Te

Chuska sandstone
Light-frowurn, yellowrish-

Serpentine-bearing!

Includes large and

Qct Qat
Landslide debris

Uncansolidated surficial
rsses of brekes rock: mostly
along the east side of the
Chuska Mountains where
composed predomivantly of
Chuska sondsfone; one lorge
landstide in the Mesa Verde
aren is composed mainly of
CHAT Howse sandstone

Terrace gravel
Surficial veneer of unconsaeli-
dated gravel and sand on
stream-cut terrace surfaces
along and near the San Juan
River

w|

Minette!
Infrusive basaltic ruck
o posed of diopside,
biotite-phklogopite,
and sanidine and
accessory minerals

A |

Monchiquite !
Intrusiee basaltic rock
cin posed of augite,
analecite, and acces-
sory minerals

breeccia

small fragments of
sedimentary ond
crystalline rocks with
variable amonnts of
com i nuted serpen-
time and accessory
divpside, mica, ard
gareets of wnknown
Grigin

Qap

Pediment gravel

Surficial veneer af unconsoli-

dated gravel and bowlder
debris om pediment surfaces
arcund the Carrize Moun-
tains, near Merician Water,
east of the Chuska Mountains,
and areund Barker Dome

Tuff-breccial
Trachybasalt fuff and
tuff-hreccia, hrecera,
and subordinate
trachybasalt agglom-
erate.  Locally in-
cludes small dikes
ard irregular bodies
af minette and sparse
te abundant large
bocks and small
fragments of sedi-
migntary rocks

gray to whife cross-
bedded sandstone and
Little interbedded
reddish-hrown sili-
stane and shale

Tsj

San José formation
of Simpson (1948)
Buyff, massire sandstone amd
corgunieratic sandstoae ol
interbedded gray and red

shale

Tn

Nacimiento formation
frray and browsn shale and tan

med i m-grained and con-

glomeratic sandstone
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(jo Alamo sandstone
Tan fine- to coarse-grained and
conglomeratic sandstore

D

Brecciated rocks
Breceoted saodsfome comented by veinlets
of quartz: orerlies fractured diercite
porphyry containing sparse pyrite and
rare chalcupyrite

Diorite porphyry
Dhorite porphyry in sills, loccoliths, and
dikes of the Carrize Mourtains comi-
posed of abundant phencerysts of plagi-
oclase (andesine), hornblende, omnd
locally, quartz in a growndmass of
feldspar and quartz; confoins abundant
hornbiendic irelusions, Also includes
some dacite TrRErusives composed gf
phenocrysts of andesine, guartz, and
hornblende in an aphanitic ground mass

I iy of quartz,
Animas formation
Purple and greenish shale, moderate-yellow
and light-groy sardstone and conglom-
erate. Along the La Plata River only the
lower parf of the Animas formation is
present

Kirtland shale
Khu, upper shale member, greenish-gray.
Kkm, Farniington sandstone member, tan, fine- fo medivm-groined.
Kkl, lower shale member, greenish-gray

feldspar, and gloss

Kkf

}-'.';

Fruitland formation™®

Grray, brown, and black skale, gellowish-browen and tan crosshedded

sandstore, med conl

?‘/ -

2

Pictured Cliffs sandstone*

Kirtland shale and

Fruitland formation*®

Greenish-gray shale
ard silstone, light-
gray sanrdstone, and
carbornaceous shale.
This unit only occurs
in the Chuska Mour-
tains area sewth of
Toadlena

Tan crosshedded medium- to massive-bedded fine- to medium-groined sand-

stome.

I a gwall area approcimately eight miles east of Newrcomb where

fhe Lewis shale is absent, the Pictwred Cliffs sandstone cannot be separated
Srom the waderlying CTF House sandstore aod i mapped with the CTyff

Huoese sandstone

Lewis shale™

Lighkt to dark-gray shale, concrefionary beds of limestone, and, especinlly i
the wpper and lower transitional zone, thin platy beds of sardstore

Cliff House sandstone *

Tan and gray crosshedded fine- to medium-grained sandsfone with varying

amaunts of interbedded gray shale
tangues of the Meneree firmafien

Kmif

Locally CTift Howse sondstore includes

Menefee formation*®

Alternating beds of tan and broien sandstone; gray and brown clagstone and

Yale Point
sandstone
Yellowish-gray, conrse-
to medium-grained
crosshedded sand-

Afome

Kw

Wepo formation

Interfedded Light-gray
ard ol ive-ofral shaly
siltstone, gellowish-
gray sandsfore, and
cumr!
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Toreva formation

LJ’QIT f-Frie e aned H‘—II'
lowisk-gray fire- fo
e rse-gra i red s -
stone and lesser a-
maants of gray sii-
stowe and carbopa-
CENIrs .-c.riu rr
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Mancos shale and
Dakota sand-
stone, undif-
ferentiated

On Black Mesa and af
Black Rock Point in
the Carrize Mown-
taims the Dakofa
sandstone is mapped
locally with the Man-
cos shale .

shale: coal; and scattered lagers of tronstore and limestone corcrefions
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Point Lookout sandstone*

Tan and broww sandstore with lesser apounts of gray shale. o the Toadlena-

Crypstal area the Hosta tongue, Kph, iz separated from the main body of the
Puind Lookenit by the Setan tongue of the Mancos shale

Keo

Crevasse Canyon formation™

Alternating beds of tan irregularly bedded and lenficular sandstone, drab shale
clagstene, and coal; consists of three members, the Giteon coal, Dalfon sond-
store @ Dileo coal member equivalent.  As mapped in ore small area §
miles southeast of Crystal it consists of Gibgon coal meniber ard Dalton
sandstone member and includes the Mulattu tongue of the Mances shale.
The Dileo coal miember equivalent of the Crevasse Cangon formiation and
stray sondstone of Sears, Hurnt, and Hendricks (1941) are mapped with the
Gallup sardstone
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Gallup sandstone and Dileo coal member equivalent and stray
sandstone of Sears, Hunt, and Hendricks (1941)*

Tan, brown, and pinkish-gray, thin- to massive-bedded, very fine- to rery
coarse-graired sandstone, with lesser amounts of brown corbonaceons shale,
gray shaole, and some thin coal seams.  South of the San Juan River the
Gallup sandstone and Diles equivalent grade into Manrcos shale. Between
thiz pinchouf and the San Juan River only the stray sondsfone, Kcs, is
shown.  North of the San Juan River the stray sandsfone is mapped with
the Mancos shale

Kms
Kmu
K Km

L

Maneos shale*®

Predominantly light- to dark-gray marine shale with subordinate tan fine-
grained sandstore and siltstone and bedded or concretionary [imestone.
North of the San Juan River includes the stray sandstone of Sears, Hunt,
and Hendricks (1551). South of the San Juan River the Mancos shale, Km,
is divided by the Gallup sandstone into upper, Kmu, and lower, Kml, parts.
South of Toadlena the wpper part of the Mancos interfongues with ather
wnits of the Mesaverde to form the Satawm tongwe, Kms, and the Mulatte
tongue, Kmm.  Fn a small area § miles southeast of Crystal the Mulatto
tongue iz mapped with the Crevasse Conyon formafion. On Black Mesa
the Mancos shale, Km, @s nof divided.

Dakota sandstone
Tan, brown, and gray sandstone, conglomeratic sandstone, brownish-gray
shale, and lenses of coal

UNCONFORMITY

EXPLANATION

=

—

QUATERNARY

TERTIARY

CRETACEOUS

MJ"I!-‘”J“ il I'N)' U}r,(m'r J‘Mm.‘i.‘i'lrl'

Laonver(?) Triassie, and Lower

A

Upper Triassic(?)

Upper Triassic

and Middle(?) Triassie

e

-

A

m—

HEIRE

X

Morrison formation

Imb, Brushy Basin member, green, purple. and gray shale and siltstome; gray
and fan sandstone and conglomeratic sandsfone may locally include the
Burro Canyon formation. The Brushy Basin member may be present af
Yale Point but not elsewhere on Black Mesa.

Jmw, Westwater Cangon member, yellowish-gray sandstone with conglomeratic
lenses, and greenish-gray sandy shale.

Jmir, Recapture member, white and brown fire- to medinm-grained sandstore,
siltstone, and dark reddish-brown shale.

Jms, Salt Wash member, white and moderate-orange, very fine- fo mediwni-
grained sandstone, and grayish-red shale.

I'n some areas the members of the Morrison formation are not shown sepa-
rately, Jm; in other areas it is divided into upper, Jmu, and lower, Jml,
parts. Locally in the Carrizo Mountains and along the east side of the
Chuska Mountains south of the limit of deposition af the Selt Wash member,
the Brushy Basin, Westwater Canyon, and Recapfure members are mapped
fogether, Jmbwr

Jes

Cow Springs
sandstone
Greenish-gray to light
yellowish-gray, fine-
to medium-grained
crossbedded sand-
stone, which tongues
and grades into
members of the Mor-
rizon formation and
grades into the Sum-
merville formation of
the Sarn Rafael group

Jste

Summerville,
Todilto, and

Entrada forma-
tions undif-

ferentiated

Jsec

Summerville, En-

Glen Canyon group

Light-brawa and pele-orange, fine- to oediumi-grained crogshedded sandstone

. ™y
Js
Summerville formation
Moderate reddisk-brown fine- fo medinm-grained sand-
stone and argillacecus siltstome. [In #he Carrize
Mountains area the Blufl sandstone, a medinm-
grained and firiakle, very pale orange to pale reddisk-
brown, crosshedded sandstone, is mapped with the
Summerville formation. In the Yale Print-Red Point
arex a tongue of the Cow Springs sandstore is mapped
with the Summerville. Southeast of Lohali Point the
Jse Summerville formation grades laterally into the Cow
o Springs sandstone .
= r
g Summerville and
Entrada forma-
ED tions undif- x
= ferentiated -
= Todilto limestone
= Gray thin-bedded limestone and reddish-brown sandy
L shale and siltstone
G <
Todilto and Entrada ;
formations undif- e ;
fmfiﬁnﬁtfi Mesa - e
Heaxtifl Mountsin . Reddish-brown fine-grained sandstone and siltstone J
area and in the
southeastern part of
Bitlabits deme Je

Carmel formation
Dark gragish-red claysfone, siltstone, and interbedded
reddish-orange sandstone

Navajo sandstone

Kayenta formation
Lenticular pale-red to reddish-brown sandstone, siltstone, grit, conglomerate,
and minor limestone S

Wingate sandstone

South of Legunu Creek includes the upper, Lukachukai member, pale reddish-

birawm, fire- to medivm-grained crossbedded sandsfone, and a lower, Rock

-~

Cutler formation
In Monwmeni Valley the Cutler is divided into:
Ped, De Chelly sandstone member, byff massive

crosshedded sandstone.

Point member, pale reddish-brown silty sandstone and siltstone.  North of
Lagusna Creek the Lukackukai member constitutes the entire Wingate sand-
stone and the Rock Point member is classified as the Church Rock member of
the Chinle formation

Chinle formation

I'n most of the map area the Chinle is divided into:

FReo, el Rock member, interbedded [imestone and reddish-brown siltstone.

Fep. Petrified Forest member, Mue to white bentonitic claystone aud minor
amounts of siltstore and sandstone.

FRer, the red member, dark reddish-brown bentonitic siltstone, sandstone, and
lime-pellet conglonterate.

ks, Shinarump member, moderate-orange and gellowish-gray sandstone, silt-
stone, conglomerate, and sandy shale.

In the Monument Valley area the Chinde formation is divided into an upper
umnif, Bou, which consists in descending order of the Church Rock member,
Ol Rock member, Petrified Forest member, and Monitor Bufte member;
and the Skinarump member, Res, at the bose.

R, members af the Chinle formation -nof shown separately in the southeastern
part of the Carrizo Mountains area and along the enst side af the Chuska
Mowntains
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Moenkopi formation
Upper parf, chocolate- fo reddish-brown, even-bedded ripple-marked shaly
siltstone, overlying the Hoskinnini member, reddish-brown, even-bedded
siltstone and some inferbedded sandstone; the Moenkopi pinches out east-
ward apprerimately under Chinle Wask. In Monument Valley the
Moenkopi formation is mapped locally with the underiying De Chelly sand-
stone member of the Cutler formation, Ped

Cutler formation

I'n the Carrizo Mountains area:

Pcd, D Chelly sandstone member,
reddish- to gragish-orange and
crosshedded.

Pcl, lower member, comglomeratic
red arkosic sandstone and red,
green, and gray claystone

Pco, Organ Reck tongue, reddish-brown even-

hedded siltstone locally interbedded with
Tenses of red fo gray sandstone.

Pee, Cedigr Mesa sandsfore member, orange-

brown crossbedded sandstome with thin
lenticular interbeds of light-gray limy silf-

stome.
Pch, Halgaite tomgue, reddish-brown shaly

siltstone and silty sandstone with thin
lenticular beds of light-gray limestore
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Contact
Dasked awhere apprecimately located

__/
./—-r—_——
Fault, showing downthrown side
Dasked where approrimately located
. S

Jte Je

Limit of deposition of a formation or member, in this case the limit
of the Todilto limestone. In the Lukachukai Mountains, the
erosional truncation of the Recapture member of the Morrison
formation is shown by this symbol

x
Uranium-bearing formation or member

* S¢e schematic diagram
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regressive Cretaceous deposits in southern San Juan Basin, New Mexico:
U. 8. Geol. Survey Prof. Paper 193-F, p. 101-121.
Simpson, G. G., 1948, The Eocene of the San Juan Basin, New Mexico: Am.
Jour. Sei., v. 246, no. 5, p. 257-282.

! Information concerning igneous rocks exclusive of the Carrizo Mountains
area obtained from E. M. Shoemaker, 1. 8. Geological Survey.

trada, and
Carmel forma-
tions undif-
ferentiated

JEnk

Navajo sandstone
and Kayenta
formation

Navajo and Kayenta
are too thin fo be
mapped separately

De Chelly tone

Reddish-orange and
pale-orange cross-
bedded sandstone; on
De Chelly upwarp

PPs

Supai formation
Reddish-brown a nd
reddish-orange fine-
grained sondsfone
and siltstone with

some thin lenses of

limestone
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